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DISCLAIMER  NOTICE 
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PREFACE 


This  report  has  been  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investi¬ 
gations.  Copies  of  these  guidelines  may  be  obtained  from  the  Office  of 
Chief  of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I 
investigation  is  to  identify  expeditiously  those  dams  which  may  pose 
hazards  to  human  life  or  property.  The  assessment  of  the  general  condi¬ 
tion  of  the  dam  is  based  upon  available  data  and  visual  inspections. 
Detailed  investigation,  and  analyses  involving  topographic  mapping, 
subsurface  investigations,  testing,  and  detailed  computational  evaluations 
are  beyond  the  scope  of  a  Phase  I  investigation;  however,  the  investi¬ 
gation  is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection, 
such  action,  while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under  the  normal  operat¬ 
ing  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditioner,  and 
is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent  the  condition  of 
the  dam  at  some  point  in  the  future.  Only  through  frequent  inspections 
can  unsafe  conditions  be  detected  and  only  through  continued  care  and 
maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydro- 
logic  and  hydraulic  analyses.  In  accordance  with  the  established  Guide¬ 
lines,  the  spillway  design  flood  is  based  on  the  estimated  "Probable 
Maximum  Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff), 
or  fractions  thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  determining  the  need 
for  more  detailed  hydrologic  and  hydraulic  studies,  considering  the  size 
of  the  dam,  its  general  condition  and  the  downstream  damage  potential. 
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NATIONAL  DAM  INSPECTION  PROGRAM 


BRIEF  ASSESSMENT  OF  GENERAL  CONDITIONS 
AND  RECOMMENDATIONS 


Name  of 

Dam: 

SCS  DAM  PA-419 

State  & 

State  No. : 

PENNSYLVANIA,  64-170 

County: 

WAYNE 

Stream: 

TRIBUTARY  TO  INDIAN  ORCHARD  BROOK 

Date  of 

Inspection: 

November  7,  1979 

J  Based  on  the  visual  inspection,  past  performance  and  the  available 
engineering  data,  the  dam  and  its  appurtenant  structures  appear  to  be  in 
good  condition. 

In  accordance  with  the  Corps  of  Engineers'  evaluation  guidelines, 
the  size  classification  of  this  dam  is  small  and  the  hazard  classifi¬ 
cation  is  high.  For  this  dam  the  recommended  Spillway  Design  Flood 
(SDF)  is  the  Probable  Maximum  Flood  (PMF).  The  spillway  capacity  is 
adequate  to  pass  the  PMF  peak  inflow  without  overtopping  the  dam,  and  is 
considered  to  be  adequate. 

The  following  recommendations  are  presented  for  immediate  action  by 
the  owner: 


1.  That  the  grazing  of  cattle  on  the  embankment  be  discontinued. 

2.  That  weed  growth  on  the  slopes  be  controlled. 

3.  That  a  formal  surveillance  and  downstream  warning  system  be 
developed  for  implementation  during  periods  of  high  or  pro¬ 
longed  rainfall. 


ii 


4.  That  a  program  be  developed  for  regular  maintenance  and  inspec¬ 
tion  of  the  dam  and  its  appurtenant  structures. 


SUBMITTED  BY: 


APPROVED  BY: 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


SCS  DAM  PA-419 

NDI-ID  NO.  PA-00086 
DER-ID  NO.  64-170 

SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 


A.  Authority 


The  Dam  Inspection  Act,  Public  Law  92-367,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a 
program  of  inspections  of  dams  throughout  the  United  States. 

B.  Purpose 

The  purpose  of  this  inspection  is  to  determine  if  the  dam 
constitutes  a  hazard  to  human  life  and  property. 

1.2  DESCRIPTION  OF  PROJECT 


A.  Description  of  Dam  and  Appurtenances 

This  flood  control  dam  was  designed  by  the  United  States  Soil 
Conservation  Service  (SCS)  and  is  known  to  its  owners  as  SCS  Dam  PA-419. 
The  facilities,  completed  in  1960,  'consist  of  a  420-  foot  long  homogeneous 
earthfill  embankment  with  a  maximum  height  of  29  feet  above  the  streambed. 
The  structure  has  two  spillways.  The  principal  spillway  is  a  drop  inlet 
structure  and  discharges  through  a  24-inch  diameter  pipe.  An  emergency 
spillway  is  located  in  the  right  abutment.  This  spillway  consists  of  a 
grassed  earth  channel  with  a  bottom  channel  width  of  41  feet.  The 
emergency  spillway  crest  is  5  feet  below  the  top  of  the  dam. 

B.  Location:  Berlin  Township,  Wayne  County 

U.S.G.S.  Quadrangle  -  White  Mills,  Pa. 

Latitude  4l°-34.2',  Longitude  75°-ll.l' 

Appendix  E,  Plates  I  &  II 

C.  Size  Classification:  Small  (Height  29  feet 

Storage  139  acre-feet) 

D.  Hazard  Classification:  High  (Refer  to  Section  3.1.E) 


E.  Ownership  (Maintenance):  Wayne  County  Commissioners 

Wayne  County  Court  House 
Honesdale,  PA  18431 

F.  Purpose:  Flood  control 

G.  Design  and  Construction  History 

The  flood  control  dam  was  designed  by  the  U.S.D.A.  Soil  Conser¬ 
vation  Service.  An  application  for  a  permit  to  construct  the  dam  was 
filed  by  the  Wayne  County  Commissioners  and  approved  by  the  Pennsylvania 
Department  of  Environmental  Resources  (PennDER)  on  April  8,  1959. 
Construction  was  completed  by  November,  1960. 

H.  Normal  Operating  Procedures 

The  facilities  were  constructed  to  retard  storm  water  runoff. 
Both  spillways  are  uncontrolled.  All  inflow  is  discharged  through  the 
principal  spillway  till  the  pool  level  reaches  the  level  of  the  emergency 
spillway  crest. 

1.3  PERTINENT  DATA 


Drainage  Area  (square  miles) 

From  files: 

.52 

Computed  for  this  report: 

.55 

Use: 

.55 

Discharge  at  Dam  Site  (cubic  feet  per  second) 

See  Appendix  D  for  hydraulic  calculations 

Maximum  known  flood 

67 

Principal  spillway  at  pool  Elev.  1273.2 
(Emergency  spillway  elevation) 

68 

Principal  spillway  at  pool  level  Elev. 

1278.1  (Low  point  of  dam) 

75 

Emergency  spillway  capacity  at  pool  Elev. 

1278.1  (Low  point  of  dam) 

1505 

Total  spillway  capacity 


1580 


Elevation  (feet  above  mean  sea  level) 


Top  of  dam  (design)  1279.0 

Top  of  dam  (low  point  as  surveyed)  1278.1 

Emergency  spillway  crest  (as  surveyed)  1273.2 

Emergency  spillway  crest  (design)  1274.0 

Principal  spillway  crest  1261.67 

Orifice  opening  invert  (normal  pool)  1259.0 

Pond  drain  invert  1249.75 

Downstream  outlet  invert  1248.0 

Streambed  at  centerline  of  dam  -  estimate  1249.0 

Reservoir  (miles) 

Length  of  normal  pool  • 1 

Length  of  maximum  pool  .2 

Storage  (acre-feet) 

Sediment  pool  (Elev.  1259)  12 

Top  of  dam  (Elev.  1278.1)  139 

Reservoir  Surface  (acres) 

Sediment  pool  (Elev.  1259)  2.1 

Emergency  Spillway  crest  (Elev.  1273.2)  8.9 

Top  of  dam  (Elev.  1278.1)  11.3 

Dam 


Refer  to  Plate  III  and  VI  in  Appendix  E  for  plan  and  section. 
Type:  Homogeneous  earthfill. 

Length:  420  feet. 

Height:  29  feet. 

Top  Width:  Design:  14  feet.  Surveyed:  17  feet. 


Side  Slopes: 


Upstream 

Downstream 


Design 
3H  to  IV 
2H  to  IV 


Surveyed 
2.9H  to  IV 
2H  to  IV 


Zoning:  Homogeneous.  Upstream  slope  protected  with  riprap  to 
elevation  1264.0.  Seepage  and  toe  drain  in  downstream  section 
(Plate  V,  Appendix  E). 

Cutoff:  None. 

Grouting:  None. 

Outlet  Facilities 


One  12"  dia.  orifice  (invert  Elev.  =  1249.75)  with  slide  gate 
is  located  in  principal  spillway  riser.  The  gate  is  operated 
from  the  top  of  the  drop  inlet  structure.  Discharge  from 
inlet  structure  is  through  the  principal  spillway  conduit. 

Spillways 


Principal 


Type:  Two  6'  long  x  8"  high  orifices,  uncontrolled. 

Location:  6*  x  2'  drop  inlet  structure  near  upstream  toe 

at  center  of  dam. 

Invert:  1261.67 

Discharge  Conduit:  24"  dia.  pipe  through  embankment. 

Sediment  Pool 

Type:  12"  dia.  orifice  in  drop  inlet  structure,  uncontrolled 
Invert:  1259 
Emergency 

Type:  Uncontrolled,  sod-lined,  broad  crested  weir  and 
channel.  Upstream  slope  2.2%,  downstream  slope  =  3.4%. 

Crest  Elevation:  1273.2 

Width:  41  feet  on  bottom  with  side  slopes  of  2.6  H  to  IV 
on  left  and  2.4H  to  IV  on  right. 

Regulating  Outlets 


See  Section  1.3.H  above. 


SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN 


The  engineering  design  data  for  SCS  Dam  PA-419  are  found  in  two 
principal  documents:  a  design  report  and  the  construction  drawings. 

Both  documents  were  prepared  by  the  S.C.S.,  the  design  agency.  The 
design  report  is  a  comprehensive  documentary  report  with  hydrologic  and 
hydraulic  data,  soils  investigation  information,  including  field  and 
laboratory  results,  geologic  report,  structural  design  calculations  and 
specifications.  This  report  and  full  size  drawings  are  available  in  the 
files  of  Pennsylvania  Department  of  Environmental  Resources  (PennDER) . 
Several  of  the  drawings  have  been  reduced  and  are  included  in  Appendix  E 
of  this  report.  Reference  is  made  to  Section  5.1. A.  and  6.I.B.  of  this 
report  for  discussion  of  some  of  the  available  design  criteria. 

2.2  CONSTRUCTION 


Construction  reports  were  not  available  in  the  PennDER  files  except 
that  the  period  of  construction  was  between  April  1959  and  October  1960. 

A  copy  of  the  proposed  project  specifications  is  included  in  the 
design  report.  As  built  plans  are  available  in  the  SCS  office,  Harrisburg, 
PA. 


2.3  OPERATION 


There  are  no  formal  records  of  operation  in  the  files  of  the  owner, 
PennDER  or  S.C.S.  The  purpose  of  the  facility  is  flood  control  and 
other  than  an  annual  maintenance  inspection  program,  there  are  no  other 
operational  procedures. 

2.4  EVALUATION 


A.  Availability 

Copies  of  the  design  report  and  specifications  are  available 
in  the  files  of  PennDER.  Duplicate  information  is  available  in  the 
files  of  S.C.S.  in  Harrisburg,  PA. 

B.  Adequacy 

The  available  engineering  data  is  considered  sufficiently 
adequate  for  making  a  reasonable  assessment  of  the  design  of  the  dam. 

C.  Operating  Records 


Operating  records  are  not  maintained  by  the  County. 


1 
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D.  Post  Construction  Changes 

There  have  been  no  modifications  made  to  this  facility  since 
the  completion  of  its  construction  in  1960. 


1 


SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 


A.  General 


The  general  appearance  of  SCS  Dam  PA-419  is  good.  The  dam, 
completed  in  1960,  was  designed  and  constructed  by  the  Soil  Conservation 
Service  as  a  flood  control  structure  and  is  located  on  privately  owned 
property.  The  County  Commissioners  of  Wayne  County  are  responsible  for 
the  maintenance  of  the  dam  and  its  appurtenant  structures.  An  access 
easement  agreement  exists  between  the  owners  of  the  property  and  the 
Commissioners.  The  contributing  drainage  area  is  small.  The  property 
owner,  Mr.  Martin,  reported  a  maximum  pool  elevation  one  foot  below  the 
crest  of  the  emergency  spillway. 

The  visual  inspection  check  list  and  sketches  of  the  general 
plan  and  profile  of  the  dam,  as  surveyed  during  the  inspection,  are 
presented  in  Appendix  A  of  this  report.  Photographs  made  during  the 
inspection  are  reproduced  in  Appendix  C. 

B.  Embankment 


The  function  of  this  dam  is  to  detain  storm  water  runoff  and 
to  release  it  slowly  thus  reducing  the  peak  discharge  in  the  downstream 
area.  Storage,  therefore,  is  its  prime  function.  Most  of  its  upstream 
slope  is  exposed.  The  upstream  slope  is  in  good  condition  and  is  pro¬ 
tected  with  riprap  up  to  an  elevation  of  5  feet  above  normal  pool  level. 

The  top  and  the  downstream  slope  of  the  embankment  have  been 
used  for  grazing  of  cattle.  This  has  caused  considerable  damage  to  the 
protective  vegetative  cover  of  these  parts  of  the  embankment.  There 
were  no  indications  of  seepage  on  the  downstream  slope  or  at  the  toe  of 
the  embankment.  However,  the  normal  pool  level  is  only  about  10  feet 
above  the  outlet  pipe  elevation.  A  wet  area  was  observed  downstream  of 
the  toe  of  the  embankment  (Refer  to  Plate  A-I,  Appendix  A)  to  the  right 
of  the  outlet  pipe.  This  area  is  above  normal  pool  elevation  and  the 
wet  condition  is  attributed  to  side  hill  drainage  rather  than  seepage 
through  the  embankment. 

The  horizontal  alignment  of  the  dam  is  straight.  The  vertical 
profile  of  the  dam  varies  more  than  2  feet  from  the  right  end  to  the 
left  end  (Refer  to  Plate  A-II,  Appendix  A).  Although  the  surveyed 
elevation  is  about  one  foot  below  the  design  elevation,  the  emergency 
spillway  crest  appears  also  to  be  about  .8  feet  below  the  design  elevation. 


There  are  two  spillways:  the  principal  spillway  and  an  emer¬ 
gency  spillway.  The  principal  spillway  consists  of  a  drop  inlet  type 
structure  with  an  orifice  opening  and  two  sidewall  antivortex  openings. 
There  is  a  gated  opening  at  the  bottom  of  the  structure  for  drawdown 
purposes.  The  intake  structure  is  accessible  by  boat  only  and  was  not 
inspected.  The  water  discharges  from  the  structure  by  means  of  a  24- 
inch  pipe  through  the  embankment.  The  outlet  of  the  pipe  projects 
several  feet  beyond  the  downstream  toe  and  discharges  into  a  rocklined 
plunge  pool. 

The  emergency  spillway  is  located  in  the  right  abutment  and 
consists  of  a  grassed  earth  channel.  The  protective  grass  cover  was  in 
good  condition.  There  is  a  small  natural  spur  dike  on  the  left  upstream 
side  and  a  low  earthfill  embankment  guide  dike  on  the  downstream  side. 
Most  of  the  discharging  water  through  this  spillway  is  directed  away 
from  the  embankment.  It  appears  that  high  discharges  might  overtop  this 
guide  dike  and  cause  a  small  sheet  flow  over  the  embankment.  It  appears 
that  the  amount  of  flow  would  be  small  and  would  not  endanger  the  safety 
of  the  dam. 

D.  Reservoir  Area 

This  dam  is  located  in  the  headwaters  of  the  stream.  The 
banks  of  the  reservoir  are  flat  and  stable.  Most  of  the  drainage  area 
is  pasture  land. 

E.  Downstream  Channel 

The  area  immediately  downstream  of  t'.-.e  outlet  pipe  is  flat  and 
consists  of  a  shallow,  grassed  strearabed.  S'  .lome.-.  .ire  located 

within  2,000  feet  downstream  of  the  dan  wit  .i.i  the  po-^iole  flood  plain 
area.  There  is  a  potential  for  loss  of  life  due  to  flood  waters  down¬ 
stream  from  the  dam  if  the  dam  would  fail.  The  nazard  ciassif ication  is 
therefore  considered  to  be  "High." 

3.2  EVALUATION 

The  overall  visual  evaluation  of  the  facilities  inu. cates  mat  tiic 
dam  is  in  good  condition.  The  emergency  spillway  lias  a  good  grass  mat 
for  protection  against  erosion.  There  was  no  evidence  of  stability  or 
seepage  problems  on  the  downstream  slope.  To  prevent  damage  to  the 
protective  vegetative  cover  of  the  embankment,  it  is  recommended  to  dis¬ 
continue  the  use  of  the  embankment  as  a  pasture  for  cattle. 


SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 


This  dam  is  a  flood  control  dam,  maintained  by  Wayne  County.  All 
inflow  is  discharged  through  the  uncontrolled  principal  spillway  until 
the  pool  level  reaches  the  elevation  of  the  emergency  spillway.  The  dam 
and  facilities  are  regularly  inspected  by  the  County  for  possible  main¬ 
tenance  requirements. 

4.2  MAINTENANCE  OF  DAM 


The  embankment  has  been  used  as  a  pasture  for  cattle,  causing 
considerable  disturbance  of  the  vegetative  cover  of  the  downstream 
slope.  Weed  growth  on  the  slopes  could  become  a  problem  if  not  kept 
under  control. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 


The  only  operating  facility  is  an  underwater  drawdown  pipe.  This 
pipe  is  closed  off  with  a  slide  gate.  It  was  not  operated  during  the 
inspection.  The  drop  inlet  structure  is  accessible  by  boat  only. 

4.4  WARNING  SYSTEM 


There  is  no  formally  organized  surveillance  or  downstream  warning 
system  in  operation  for  this  dam. 

4.5  EVALUATION 


Although  the  operational  procedures  for  this  dam  are  minimal,  the 
facilities  are  in  good  condition.  A  formal  surveillance  plan  and  down¬ 
stream  warning  system  should  be  developed  for  implementation  during 
periods  of  heavy  or  prolonged  precipitation.  Grazing  of  cattle  should 
be  discouraged. 


SECTION  5  -  HYDROLOGY/HYDRAULICS 


5.1  EVALUATION  OF  FEATURES 


A.  Design  Data 

The  hydrologic  and  hydraulic  analyses  available  from  PennDER 
and  SCS  for  SCS  Dam  PA-419  are  extensive.  A  spillway  rating  curve, 
area-capacity  curve,  stage  storage  curve,  stage  area  curve,  design  flood 
hydrograph  and  flood  routing  are  all  contained  in  the  PennDER  files. 

The  computations  contained  in  Appendix  D  of  this  report  were  made  as 
a  check  on  the  designer's  computations.  The  designer's  computations  are 
in  reasonably  close  agreement  with  those  in  the  appendix. 

The  design  flood  hydrograph  used  by  the  designer  was  based  on 
an  SCS  6  hr.  point  rainfall  hydrograph,  having  8.73  inches  of  runoff  and 
producing  a  peak  inflow  of  1155  cfs.  When  routed  through  the  reservoir, 
this  flood  caused  the  pond  water  level  to  rise  to  about  3.3  feet  above 
the  emergency  spillway  crest,  leaving  a  freeboard  of  2.5  feet. 

Since  the  design  flood  was  not  the  Probable  Maximum  Flood 
(PMF) ,  computations  are  shown  in  Appendix  D  to  evaluate  the  routing 
of  a  PMF  through  the  project. 

B.  Experience  Data 

No  records  are  maintained  at  SCS  Dam  PA-419;  however,  a  local 
resident  recalled  that  the  maximum  flood  at  this  dam  caused  the  water 
level  to  rise  to  about  one  foot  below  the  emergency  spillway  crest. 

This  storm  was  passed  without  difficulty. 

C.  Visual  Observations 


On  the  date  of  the  inspection  no  conditions  were  observed  that 
would  indicate  that  the  appurtenant  structures  of  the  dam  could  not 
operate  satisfactorily  during  a  flood  event,  until  the  dam  is  overtopped 

D.  Overtopping  Potential 

SCS  Dam  PA-419  has  a  total  storage  capacity  of  139  acre-feet 
and  the  overall  height  is  29  feet  above  the  streambed.  These  dimensions 
indicate  a  size  classification  of  "Small."  The  hazard  classification 
for  this  dam  is  "High"  (See  Section  3.1.E). 

The  recommended  Spillway  Design  Flood  (SDF)  for  a  dam  having 
the  above  classifications  is  in  the  range  of  one-half  the  PMF  to  the 
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full  PMF.  Since  this  dam  is  a  flood  control  structure,  the  recommended 
SDF  is  the  PMF.  For  this  dam  the  PMF  peak  inflow  is  1439  cfs  (See 
Appendix  D  for  hydraulic  calculations). 


Comparison  of  the  estimated  PMF  peak  inflow  of  1439  cfs  with 
the  estimated  total  discharge  capacity  of  1580  cfs  indicates  that  a 
potential  for  overtopping  of  the  SCS  Dam  PA-419  by  the  PMF  does  not 
exist. 


An  estimate  of  the  storage  effect  of  the  reservoir  and  routing 
of  the  computed  inflow  hydrograph  through  the  reservoir  shows  that  this 
dam  has  the  necessary  storage  available  to  pass  the  PMF  without  over¬ 
topping.  The  spillway-reservoir  system  can  pass  a  flood  event  equal  to 
100%  of  a  PMF  with  about  0.4  foot  of  freeboard. 

E.  Spillway  Adequacy 

The  small  size  and  high  hazard  categories,  in  accordance  with 
the  Corps  of  Engineers  criteria  and  guidelines,  indicates  that  the 
Spillway  Design  Flood  (SDF)  for  this  dam  is  in  the  range  of  one-half  the 
PMF  to  the  full  PMF.  Since  this  dam  is  a  flood  control  structure,  the 
recommended  SDF  is  the  PMF. 

Calculations  show  that  the  spillway  discharge  capacity  and 
reservoir  storage  capacity  combine  to  handle  100%  of  the  PMF  with  about 
0.4  foot  of  freeboard  (Refer  to  Appendix  D). 

Since  the  spillway  discharge  and  reservoir  storage  capacity 
can  pass  the  full  PMF  without  overtopping,  the  spillway  is  considered  to 
be  adequate. 

The  hydrologic  analysis  for  this  investigation  was  based  upon 
existing  conditions  of  the  watershed.  The  effects  of  future  development 
were  not  considered. 
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SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 


A.  Visual  Observations 


1.  Embankment 


The  visual  inspection  of  SCS  Dam  PA-419  did  not  detect 
any  signs  of  embankment  instability.  The  field  survey  indicates  that 
the  embankment  slopes  are  in  accordance  with  the  design  slopes.  The 
slopes  are  considered  to  be  adequate  for  the  height  of  dam  under 
consideration. 


2.  Appurtenant  Structures 

The  emergency  spillway  in  the  right  abutment  appeared  to 
be  in  good  condition  with  a  good  grassmat  for  erosion  protection.  The 
side  slopes  are  stable  and  the  flow  of  water  is  directed  away  from  the 
toe  of  dam  by  a  spur  dike  (Appendix  A,  Plate  A-I) . 

B.  Design  and  Construction  Data 

The  information  contained  in  the  Design  Report  and  the  construc¬ 
tion  drawings  indicate  that  this  dam  was  designed  using  current  and 
acceptable  engineering  procedures.  Although  stability  calculations  for 
the  embankment  were  not  located,  the  slopes  are  considered  adequate  for 
a  29  foot  high  flood  control  dam  constructed  as  a  homogeneous  earthfill 
structure.  A  drain  is  shown  on  the  plans  (Plate  V,  Appendix  E)  about  27 
feet  downstream  of  the  centerline  dam.  This  drain  consists  of  a  6-inch 
perforated  pipe  in  a  filter  and  outlets  in  the  plunge  pool. 

The  emergency  spillway  has  a  good  protective  grass  mat  and 
stable  side  slopes.  The  construction  plans  show  a  6-inch  drain  pipe  in 
a  filter  bed  along  the  right  side  of  the  channel.  This  drain  will 
intercept  the  sidehill  drainage  of  the  cut.  The  24-inch  outlet  pipe 
cantilevers  out  beyond  the  toe  of  the  embankment  (Photograph  No.  5, 

Plate  C-III).  The  end  of  this  pipe  is  supported  on  a  concrete  pier 
(Plate  VI,  Appendix  E).  The  same  drawing  indicates  also  that  4  anti¬ 
seepage  collars  have  been  placed  around  the  outlet  pipe  in  the 
embankment. 

C.  Operating  Records 

Operating  records  for  this  dam  have  not  been  maintained. 

D.  Post  Construction  Changes 

There  have  been  no  changes  or  modifications  made  to  the  dam 
since  its  completion  in  1960. 


E.  Seismic  Stability 

This  dam  is  located  in  Seismic  Zone  1  and  it  is  considered 
that  the  static  stability  is  sufficient  to  withstand  minor  earthquake- 
induced  dynamic  forces.  No  studies  or  calculations  have  been  made  to 
confirm  this  assumption. 


SECTION  7  -  ASSESSMENT  AND  RECOMMENDATIONS 


7.1  DAM  ASSESSMENT 


A.  Safety 

The  visual  inspection,  the  review  of  the  design  report,  construc¬ 
tion  drawings  and  specifications  indicate  that  SCS  Dam  PA-419  is  in  good 
condition  and  has  been  designed  in  accordance  with  current  engineering 
practices.  The  field  inspection  did  not  detect  any  signs  of  instability 
or  seepage  that  could  be  considered  to  endanger  the  safety  of  the  dam. 

The  hydrologic  and  hydraulic  computations  indicate  that  the 
combination  of  storage  capacity  and  the  discharge  of  both  spillways  are 
adequate  to  handle  100  percent  of  the  PMF.  The  spillway  is  considered 
to  be  adequate. 

B.  Adequacy  of  Information 

The  design  information  contained  in  the  files  is  considered 
adequate  for  making  a  reasonable  assessment  of  this  dam.  The  conclusions 
reached,  that  this  dam  is  adequately  designed  and  constructed,  is  supported 
by  the  visual  appearance  of  the  entire  facility. 

C.  Urgency 

The  recommendations  presented  below  should  be  implemented  as 
soon  as  possible. 

D.  Additional  Studies 


Additional  studies  are  not  required  at  this  time. 
7.2  RECOMMENDATIONS 


In  order  to  assure  the  continued  satisfactory  operation  of  this 
dam,  the  following  recommendations  are  presented  for  implementation  by 
the  owner: 


1.  That  the  grazing  of  cattle  on  the  embankment  be  discontinued. 

2.  That  weed  growth  on  the  slopes  will  be  controlled. 

3.  That  a  formal  surveillance  and  downstream  warning  system  be 
developed  for  implementation  during  periods  of  high  or  prolonged 
rainfall. 

4.  That  a  program  be  developed  for  regular  inspection  and  main¬ 
tenance  of  the  dam  and  its  appurtenant  structures. 
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CHECK  LIST 


PHASE  I  -  VISUAL  INSPECTION  REPORT 


PA  DER  §  64- 

-170 

NDI  NO.  PA-C0086 

NAME  OF  DAM_ 

TYPE  OF  DAM 

SCS  PA-419 

HAZARD  CATEGORY  High 

Earthf ill 

LOCATION 

Berlin 

TOWNSHIP 

Wayne  COUNTY,  PENNSYLVANIA 

INSPECTION 

DATE  11/7/79 

WEATHER  Cloudy,  Damp  TEMPERATURE  40'. s 

INSPECTORS: 

R.  Houseal 

(Recorder) 

OWNER'S  REPRESENTATIVE(s) : 

H.  Jongsma 

Mr.  Martin  (Property  Owner) 

R.  Shireman 

A.  Bartlett 

NORMAL  POOL  ELEVATION:  1259.0  (orifice)AT  TIME  OF  INSPECTION: 

BREAST  ELEVATION:  1279.0 _  POOL  ELEVATION:  1259+ 

SPILLWAY  ELEVATION:  1274,0  (emergency)  TAILWATER  ELEVATION: _ 

MAXIMUM  RECORDED  POOL  ELEVATION:  l273.0t  (1977) 

GENERAL  COMMENTS:  The  general  appearance  of  this  dam  is  good.  The 

inlet  control  is  located  in  the  reservoir  upstream  from  the  upstream  toe 
of  the  embankment.  This  structure  is  accessible  only  by  boat  at  normal 
pool  elevation. 

One  wet  area  was  observed  downstream  from  the  down¬ 
stream  toe  of  the  embankment  on  the  right  side.  The  area  is  above  pool 
level;  hence,  this  drainage  is  attributed  to  the  side  hill  drainage  rather 
than  seepage  through  the  embankment. 


VISUAL  INSPECTION 

NDI  NO.  PA-00  086 

EMBANKMENT 

A.  SURFACE  CRACKS 


OBSERVATIONS  AND  REMARKS 


None  evident. 


B.  UNUSUAL  MOVEMENT 
BEYOND  TOE 


C.  SLOUGHING  OR  EROSION 
OF  EMBANKMENT  OR 
ABUTMENT  SLOPES 


D.  ALIGNMENT  OF  CREST: 
HORIZONTAL: 
VERTICAL: 


Upstream  slope  good  condition. 

Downstream  slope  shows  evidence  of  some 
surface  disturbance  due  to  cows  grazing  on 
the  slope  and  their  hoofs  slipping  and 
displacing  the  top  cover. 


Horizontal  alignment  is  good. 

See  Survey  profile  for  vertical  alingment 
(Plate  A- II) . 


E.  RIPRAP  FAILURES 


Riprap  is  about  6  feet  above  normal  pool 
elevation.  Good  condition. 


F.  JUNCTION  EMBANKMENT 
&  ABUTMENT  OR 
SPILLWAY 


Embankment  abuts  natural  ground  on  left 
side-good . 

Right  side  ends  at  emergency  spillway  -  no 
abutment. 


G.  SEEPAGE 


None  observed  through  or  under  the  embank¬ 
ment.  Side  hill  drainage  was  noted.  See 
sketch  (Plate  A-I). 


Staff  gage  painted  on  concrete  drop  inlet 
spillway. 


Top  of  dam  -  short  grass  &  cow  manure. 
Slopes  -  grass  and  some  weeds.  Barren 
areas  caused  by  cattle. 


NO.  PA-00  086 


A.  INTAKE  STRUCTURE 


VISUAL  INSPECTION 
OUTLET  WORKS 
PRINCIPAL  SPILLWAY 


OBSERVATIONS  AND  REMARKS 


Concrete  drop  inlet  spillway  -  typical  SCS  design. 
Good  condition.  Accessible  by  boat  only. 


B.  OUTLET  STRUCTURE 


C.  OUTLET  CHANNEL 


24"  diameter  concrete  pipe.  No  structure.  Pipe 
emerges  from  embankment  with  riprap  on  each  side 
into  small  plunge  pool. 


Natural  field  channel  -  narrow  with  grass  slopes 
and  stone  bottom. 


E.  EMERGENCY  GATE 


F.  OPERATION  6 
CONTROL 


G.  BRIDGE  (ACCESS 


Gate  located  on  intake  structure  -  could  not 
inspect.  Control  is  from  top  of  structure. 


Mr.  Martin  stated  that  maximum  pool  level  was  1  ft 
below  emergency  spillway. 


NDI  NO.  PA- 00  0S6 


VISUAL  INSPECTION 
SPILLWAY 

I'M  URGENCY  SPILLWAY 


OBSERVATIONS  AND  REMARKS  1 

A.  APPROACH  CHANNEL 

Approach  to  emergency  spillway  directly  from  • 

reservoir. 

B.  WEIR: 

Crest  Condi tion 
Cracks 

Deterioration 
Foundat ion 
Abutments 

Grassed  emergency  spillway  is  located  at  the  right 
side  of  the  embankment  -  good  condition.  Small 
natural  spur  dike  on  upstream  side.  Low  embankment 
guide  wall  downstream. 

C.  DISCHARGE  CHANNEL: 
Lining 

Cracks 

Stilling  Basin 

Emergency  spillway.  Partial  sheet  flow  close  to 
embankment.  Most  flow  away  from  dam. 

D.  BRIDGE  &  PIERS 

None. 

i 

1 

E.  GATES  &  OPERATION 
EQUIPMENT 

None, 

! 

F.  CONTROL  S  HISTORY 

None. 

| 

A-i* 


NDI  NO.  PA-00086 


RESERVOIR 


Slopes 


10°-15°  -  cultivated  and  moderate  woodland. 


Sedimentation  None  reported. 


Watershed 
Descr i pt ion 


DOWNSTREAM  CHANNEL 


Cond i t ion 


Narrow  and  overgrown  with  grass  and  brush. 
Meadow  or  field  stream  -  typical. 


Slopes 


Approximate 

Population 


No.  Homes 


Otic  immediately  downstream.  Two  more  further 
down. 


n 


■  Emergency  Sp 
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APPENDIX  B 


CHECK  LIST 
ENGINEERING  DATA 

PA  PER  if  64-170 _  NDI  NO.  PA-OQ  086 

NAME  OF  DAM  SCS  DAM  PA-419 


ITEM  REMARKS 


AS-BUILT  DRAWINGS  In  files  of  SCS. 

CONSTRUCTION  DRAWINGS  In  PennDER  files. 


REGIONAL  VICINITY  MAP  U.S.G.S.  Quadrangle  White  Mill,  Pa. 

See  Plate  II,  Appendix  E 


CONSTRUCTION  HISTORY  Construction  started  in  1959  and  completed  in 

1960. 


GENERAL  PLAN  OF  DAM  Plate  III,  Appendix  E. 


TYPICAL  SECTIONS  Plate  V,  Appendix  E. 

OF  DAM 


OUTLETS:  See  Appendix  E. 

PLAN 
DETAILS 
CONSTRAINTS 

DISCHARGE  RATINGS  In  PennDER  files. 


NDI  NO.  PA-00086 


ENGINEERING  DATA 


ITEM 


REMARKS 


RAINFALL  & 
RESERVOIR  RECORDS 


None. 


DESIGN  REPORTS 


In  PennDER  files. 


GEOLOGY  REPORTS 


In  Design  Report 


DESIGN  COMPUTATIONS: 
HYDROLOGY  & 
HYDRAULICS 
DAM  STABILITY 
SEEPAGE  STUDIES 


In  Design  Report. 
None. 

None. 


MATERIALS  INVESTIGATIONS: 
BORING  RECORDS 
LABORATORY 
FIELD 


In  Design  Report. 
Yes. 

Yes. 


POST  CONSTRUCTION 
SURVEYS  OF  DAM 


None. 


BORROW  SOURCES 


Excavation  for  emergency  spillway  and  possible 
on  the  sides  of  the  pool. 


B-2 


NDI  NO.  PA-00  086 


ENGINEERING  DATA 


ITEM  REMARKS 


MONITORING  SYSTEMS  None. 


MODIFICATIONS  None. 


HIGH  POOL  RECORDS  Property  owner  reported  a  maximum  pool  level 

one  foot  below  the  emergency  spillway  in  1977. 
No  official  records. 


POST  CONSTRUCTION  None. 

ENGINEERING  STUDIES 
&  REPORTS 


PRIOR  ACCIDENTS  OR  None. 

FAILURE  OF  DAM 

Descr i pt ion : 

Reports : 


MAINTENANCE  &  Copies  of  annual  maintenance  inspection  by 

OPERATION  RECORDS  the  County. 


I 


SPILLWAY  PLAN,  SECTIONS  See  Appendix  E.  ! 

AND  DETAILS  I 

i 

I 

I 


B-3 


ND 1  HO.  PA-00  086 


ENGINEERING  DATA 


ITEM 


REMARKS 


OPERATING  EQUIPMENT, 
PLANS  £  DETAILS 


One  12- inch  slide  gate  for  drawdown. 


CONSTRUCTION  RECORDS 


None. 


PREVIOUS 

REPORTS 


INSPECTION 
£  DEFICIENCIES 


Inspection  reports  by  the  County.  No  deficien¬ 
cies  except  mowing  and  other  minor  items. 


MISCELLANEOUS 


B- 


NO  I  NO.  PA-00  °86 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  85%  farmland,  15%  woodland 
ELEVATION: 


TOP 

NORMAL  POOL  &  STORAGE  CAPACITY: 

E 1 ev .1259 

Acre-Feet  12 

TOP 

FLOOD  CONTROL  POOL  6  STORAGE  CAPAC 

ITY :  Elev. 1278.1 

Acre-Feet  139 

MAXIMUM  DESIGN  POOL: 

Elev.  1279 

TOP 

DAM: 

Elev.  1278.1 

SPILLWAY 

:  SEDIMENT  POOL 

PRINCIPAL 

EMERGENCY 

a. 

Elevation  1259 

1261.67 

1273.2 

b. 

Type  orifice 

rectangular 

orifices 

broad  crested 
weir 

c. 

Width  12"  dia- 

each  6'  x  8" 

41' 

d. 

Length 

e. 

'■  upstream  toe 

Location  Spillover  center  of  dam 

"■upstream  toe,  '' 
center  of  dam  in 

left 

abutment 

f. 

lnstoti?4eC 

Number  and  Type  of  Gates  none 

' drop  inlet 
structure 
none 

none 

OUTLET  WORKS: 

a. 

Type  12"  slide  gate 

b. 

Location  upstream  toe,  center  of 

dam  in  drop  inlet 

structure 

c . 

Entrance  inverts  1249.75 

d . 

Exit  inverts  1248 

e. 

Emergency  drawdown  facilities 

slide  gate 

HYDROMETEOROLOGICAL  GAGES: 

a.  Type  none 

b.  Location 

c.  Records 


MAXIMUM  NON-DAMAGING  DISCHARGE:  1580  cfs 


I 
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APPENDIX  C 


PA.-00086 

KEY  MAP  OF  PHOTOGRAPH 

— _ plate  c- 
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DOWNSTREAM  SLOPE  -  NO.  3 


PA-00086 
Plate  C-II 


OVERVIEW  FROM  RIGHT  HILLSIDE 
EMERGENCY  SPILLWAY  IN  FOREGROUND  -  NO.  4 


OUTLET  PIPE  &  PLUNGE  POOL  -  NO.  5 

PA-00086 


EMERGENCY  SPILLWAY  LOOKING  DOWNSTREAM  -  NO.  6 


END  OF  EMERGENCY  SPILLWAY  -  NO.  7 
NOTE:  FENCE  ACROSS  SPILLWAY 


PA-00086 
Plate  C- 


SUMMARY  DESCRIPTION 
OF 

FLOOD  HYDROGRAPH  PACKAGE  (HEC-1) 
DAM  SAFETY  VERSION 


The  hydrologic  and  hydraulic  evaluation  for  this  inspection  report 
has  employed  computer  techniques  using  the  Corps  of  Engineers  computer 
program  identified  as  the  Flood  Hydrograph  Package  (HEC-1)  Dam  Safety 
Version. 

The  program  has  been  designed  to  enable  the  user  to  perform  two 
basic  types  of  hydrologic  analyses:  (1)  the  evaluation  of  the  over¬ 
topping  potential  of  the  dam,  and  (2)  the  capability  to  estimate  the 
downstream  hydrologic-hydraulic  consequences  resulting  from  assumed 
structural  failures  of  the  dam.  A  brief  summary  of  the  computation 
procedures  typically  used  in  the  dam  overtopping  analysis  is  shown 
below. 

-  Development  of  an  inflow  hydrograph  to  the  reservoir. 

Routing  of  the  inflow  hydrograph (s)  through  the  reservoir 
to  determine  if  the  event  (s)  analyzed  would  overtop  the 
dam. 

Routing  of  the  outflow  hydrograph (s)  of  the  reservoir  to 
desired  downstream  locations.  The  results  provide  the 
peak  discharge  and  maximum  stage  of  each  routed  hydrograph 
at  the  outlet  of  the  reach. 

The  output  data  provided  by  this  program  permits  the  comparison  of 
downstream  conditions  just  prior  to  a  breach  failure  with  that  after  a 
breach  failure  and  the  determination  as  to  whether  or  not  there  is  a 
significant  increase  in  the  hazard  to  loss  of  life  as  a  result  of  such 
failure. 

The  results  of  the  studies  conducted  for  this  report  are  presented 
in  Section  5. 

For  detailed  information  regarding  this  program  refer  to  the  Users 
Manual  for  the  Flood  Hydrograph  Package  (HEC-1)  Dam  Safety  Version 
prepared  by  the  Hydrologic  Engineering  Center,  U.S.  Army  Corps  of 
Engineers,  Davis,  California. 
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CUMULATIVE  DRAINAGE 
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AREA 

1-  £C  n 
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1.13 


PRINCIPAL 

i  EMERGENCY 
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1  41 
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:  19.1 
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'  2.7 

0.6 

— 

j  1.5 

) 

! 

1261.67 

i 1273.2 

i 

1259 

^^Hydrometeorological  Report  13  (Figure  1),  U.S.  Army,  Corps  of 

Engineers,  1956. 

^^Hydrometeorological  Report  33  (Figure  2),  U.S.  Army,  Corps  of 

Engineers,  1956. 

(■\\ 

'  'Hydrological  zone  defined  by  Corps  of  Engineers,  Baltimore  District, 
for  determining  Snyder’s  Coefficients  (Cp  and  Ct). 

v  '  Snyder  s  Coefficients. 

^“*^L  =  Length  of  longest  water  course  from  outlet  to  basin  divide. 

Lca  =  Length  of  water  course  from  outlet  to  point  opposite  toe 
centroid  of  drainage  area. 

^^Planimetered  area  encompased  by  contour  upstream  of  dam. 

^PennDER  files. 
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SCUTE  HYDROGRAPH  TO 
END  OF  NETWORK 
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RATIO  2 

RATIO  3 

RATIO  4 

RATIO  5  RATIO  6 

RATiO  7  RATIO  3 

EnTIO  ? 

1.00 

.90 

.SO 

.70 

.SO  .50 

t  >\  pic 

**tv  .  «»j 

*ic 

HYDROBRAPH  AT 

1 

C-K 

IwO 
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1439 . 

1295. 

1151. 

1007. 

363.  717. 

w/  vi  •  yOv  < 

1  A  ,*  ( 

( 

1.42) 

< 

40.74) < 

36.66)0 

32.59 K 

28.52) < 

24.44)1  20.37); 

16**1?)  i  lv .  13 )  i 

4.07) 

-.OUTED  TO 

o 

w 

Cf 
»  JJ 

4 

A. 

13S5. 

1244. 

1093. 

952, 

7°7.  631. 

465.  176. 

57. 

( 

1.42) 

( 

39.22)1 

35.22)1 

31.09H 

26.95) ( 

22.38)1  17.87m 

13.15)1  4.93)1 

I«u5) 

SUMMARY  OF  DAM  SAFETY  ANALYSIS 


PLAN  i  ............... 

INITIAL  VALUE 

SPILLWAY  CREST 

?rC»  ,n“  P|4i 

1  J.  w  ■ 

ELEVATION 

1259.01 

1259,00 

1272,10 

STORAGE 

12. 

<0 

A  * 

.  “7  Q 
iO  >  i 

OUTFLOW 

0. 

0# 

iwylt 

RATIO 

MAXIMUM 

MAXIMUM 

MAXIMUM 

MAXIMUM 

difatiu:; 

TIME  OF 

ti;*£  or 

OF 

RESERVOIR 

LEPFfi 

STORAGE 

OUTFLOW 

OVER  TO? 

»a»  v  fj  t;.*;  i 

i«»1A  Ou  l  .  wwW 

Frti.LL.-L 

PNF 

W.S.ELEV 

OVER  DAM 

AC-FT 

CF3 

H2uR3 

HCvEb 

1.00 

1277.70 

0.00 

135. 

*vUj  ♦ 

0,00 

«  T  '  .*» 

0«wV 

.90 

1277,42 

0.00 

132. 

J,  “>  * 

0.00 

• .  1  *  0  j 

C  .00 

.30 
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0.00 

129. 

1  flOO 
*  .  7  u  « 

O.uu 

1 4  r 
n ; 

0»  00 

.70 

1276.78 

0.00 

125. 
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0.00 

*  <  *ir 

*1  A.  t  *.v> 

0*00 

.60 

127a. 40 

0.00 

121. 

797, 

C  .CO 

vi 

0*00 

.50 

1275,95 

0.00 

116. 

» 

0.00 

a  *  JV 

0  *  v*j 

.40 

1275.41 

0.00 

111. 

465. 

0,00 

42  *  OS* 

0 « w'v 

or 

1274.19 

0.00 

99, 

176. 

0,00 

.  25 

0.00 

.10 

1266.58 

0.00 

42. 

57. 

0,00 

43.75 

0,00 

:JI  ENCOUNTERED. 
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APPENDIX  F 


GEOLOGIC  REPORT 


Bedrock  -  Dam  and  Reservoir 


Formation  Name:  Catskill  Formation,  undifferentiated. 

Lithology:  Primarily  grayish  red  siltstone  with  some  fine 
grained  silty  sandstone  interbeds. 

Structure 


The  site  is  within  the  Pocono  Plateau  area  and  the  beds  are 
essentially  horizontal. 

Air  photo  fracture  traces  trend:  N5°  to  10°E,  N30°E  and  N'85°W. 
Overburden 


This  site  is  within  the  limits  of  Pleistocene  glaciation,  and  a 
variable  thickness  of  glacial  till  and  outwash  sediments.  Of 
nine  backhoe  pits  dug  in  the  vicinity  of  the  embankment,  only  one, 
hit  bedrock  at  nine  feet.  The  geologists  report  for  the  dam  site 
reports  that  the  pits  ranged  from  7.5  to  13  feet  deep.  An  average 
log  is  given  as  follows: 


0  - 

0.5' 

Topsoil. 

0.5  - 

1.0 

Red  clayey  sand. 

1.0  - 

7.5 

Silty  fine  sand,  brown  to  tan,  occasional 
gravel. 

7.5  - 

10.0 

Silty  gravel,  three  inch  to  twelve  inch 
cobbles  and  boulders;  wet,  flowing  water. 

10.0  - 

10.5 

Silty  sand. 

The  material  appears  to  be  primarily,  outwash  and  alluvium,  with 
some  till  also  probably  present. 

Aquifer  Characteristics 

The  rocks  of  the  Catskill  Formation  are  essentially  impermeable. 
Ground  water  movement  is  entirely  along  bedding  planes  and 
fractures.  The  most  permeable  aquifers  in  the  area  are  in  the 
glacial  outwash  materials  in  the  valleys.  It  is  notable,  however, 
that  a  number  of  springs  shown  on  the  topographic  map  and  on  the 
air  photos  are  apparently  related  to  fracture  traces.  This  seems 
to  indicate  that  flow  through  the  bedrock  fractures  has  an  effect 
on  flow  in  the  surficial  material. 


Discussion 


The  logs  of  the  test  pits  indicate  that  the  outwash  and  alluvium  in 
the  center  of  the  valley  carry  ground  water.  There  is  the  poten¬ 
tial  for  leakage  along  this  zone.  However,  since  this  is  a  flood 
control  dam  that  impounds  only  a  sediment  pool  under  normal  con¬ 
ditions,  and  is  full  only  during  flood  conditions,  it  is  probable 
that  such  leakage  would  not  cause  damage  to  the  structure. 

Sources  of  Information 


1.  Manuscript  Geologic  Map  of  the  White  Mills  Quadrangle,  on  open 
file.  Pa.  Geologic  Survey,  Harrisburg,  Pa. 

2.  Geologic  report  by  C.  Hewlin,  dated  June  26,  1958;  in 
correspondence  file. 

3.  Air  photos,  scale  approx.  1:40,000.  Dated  1973. 
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